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(57) Abstract: A ferroelectric nonvolatile 
semiconductor memory comprises a bit 
line (BL,), selective transistor (TRi), 
memory unit (MUi) constituted of (C) 
M (where M^2) memory cells, and 
(D) M plate lines PL. Each memory 
cell comprises first electrodes (21, 31), 
ferroelectric layers (22, 32), and second 
electrodes (33, 34). In the memory unit 
(MU,), the first electrodes (21,31) of the 
memory cell have a common structure, 
and the ferroelectric layers (22, 32) consist 
of lead titan ium-zirconate [Pb(Zr x , Ti y )0 3 ] 
that satisfies 0.6<Y/(X+Y) <0.9. 
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m) <Dm&* r 0j ilU a^S^-P r ©« (EI 2 3 <D r A j CD*-& 

'* ri j ftZo 
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^M^Olz-r^t, F—Ptfi roj (Dtg-c& rij ©fc£ffc N 
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U 2 ) ©^ U h i:, 

(D) MxN*CD7l/- h^ s 
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(B) Ni (fiU N^2) ©MJRffl h^>^^^^s 
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(D) M*«D7U-Mi, 
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WO 03/041172 PCT/JP02/11259 

10 

v-pm^®MM^mmmi£(D%fcffi±t\,^tzmj&ii>t>&, o. 7^y/(x 

+ Y) ^0. 8 5 £«iJ&r Y/ (X + Y) ^ 0 . 6"C»ft ft 
Hfcr^^-^^flSii^^fe^c 0. 9<Y/(X + Y)© 
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tt«s 1 64@©^n-y/F^>f ;-?0E§-e s 0U*fc£x 6 4 tf-y ho^U-fe^* 
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*«!ifc*»*P'ZTttt, PZTl3:7>*> (La) *^Lfc&JM*fb«| 
^ PLZT C(Pb, La) (Zr XJ T i T ) 0 3 ] N ^5^PZTfc-^(N 
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&<E>PSZT [(Pb, Sr) (Zr, T i r ) 0 3 ]s ^tl^CDU^W^^tl^o 
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lOfttts 0. 6<Y/(X + Y)^0. 9*«JE*-*t«J:^. 

80 ; MOCVDft ; LSMCD (Liquid Source Mist Chemical Deposition) & 

y?->>r (RIE) &fcTfr-5d£:#-e#5 0 

^tftl^tSPZ T©ijigiliapSjfci, mftT*&Z>Z£ifim.£V<s 
tirfcx (111) *-EfinJ»4iti|JffSb^ 0 0. 6<Y/ (X + Y) ^0. 
9^1St§PZTlt 0fli T i 'J ^*PZT^?) S C©J;^PZT©il6 
B«JftttiE:&a*T?fc3 0 P Z T©3jgSiS|qI*«IS« (111) #-EiaT?»tLtt, 

*fcs ^ii#I^«Blt4P Z T©^i®^, 6 7 5 0kg/m 3 (6. 
7 5g/cm 3 ) 73M8 0 0 0 kg/m 3 (8. 0g/cm J ) ffi^fe 
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Mm.%Mm?2>Z£ftX*%s La 0 ,Sr,,CoO 3 (LSCOX Pt 
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15 HO^t'Jt;^ 1 If y h ^IBti^S U Wlgtt^^'J-AS 

20 gi®©m#^0j 

¥fT SillilitUK b ft t % <Dm&&) ft-M® EI T- & § o 

0 2© (A) SV (B) fck *#BTO©^2©JK»t:#S=fff^/ ; Ey©|ftjfe 

25 03^ 02© (A) fc^-Tftl^^IelfiSEl©«t t)*^«cll]MT"feSo 
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15 «y h»©ffiVS*f^^^ff^<R«lSieHT?t|OWfbfci:§©«S;ag36;— gp^HEIT- 

Ell 3© (A) MU (B) fcj\ ^0J©^4©^«a^^i4^ ; e';©^ 
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2©ii2 3, 3 3 hiP^^ ^ijjx-y Mc&^Tx ^^'J-fe;i/0il0 
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#g (flu m' = 1, 2 • • • , M') ©^^ey-te;i/CD|g2c!)fi«2 3, 3 3 J±, 
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25 ^^u-fejpfcJu &i©«8S2 1 , 3 i £&mftff 2 2 , 3 2^11 2 ©m 



WO 03/041172 PCT/JP02/11259 

18 

<om i cD®ffi{±*3iTfe \)s m&mom i ®ts^ h ^ t r, § 
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^^l(D^M^-KCN n &M(Dmi<DnM2 1 (3§ 1 ©ttM^ - K C 
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»J 1 ££l>T&. iD»ttl ^Iz-M^ i2©H2 3, 3 3iP 

t U -bJ^f Jit^Mfrl 2 2 , 3 2 fc£ N ^*>^;i/3> 
^iS CPb (Zr x , Ti Y ) O,] #S>ri&tK ^*>«S>;i/3>l*»©*§JSB\ 0. 
6<Y/ (X + Y) ^0. 9£?iM-r£o 

20 ^fflh^^y^^TR^ffe^cDV-^/Hl^-f >0«1 4Blt 

y hMu„ iz&},f%#M<DmicDmm2 1 (mi©«ii/-FCN u ) cig^n 

TV^So SfcJis liRffi h 7 TR, OMOV-^/ h* l/<f >M 14 B 

»s mmmi 6tzmt^tntmimm<Dmt^ii ^ &t>\ jbihi«6IM2 gizwl 

i.«ai©^l©m@3 1 (i2(DM/-FCN 11 ) tgi^tlt^^o ^ 01 
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*s 3 6 AliiiHt ifeS, 

WL (^§^9-FiWL„ WL 2 ) fcj\ 7-FSrn-^/F7>fA-WD}:i 
Stt/ ^ 'J M, ^iglt § ^ € 'J t;VM C n ,(Di 2 ©ii 2 3fc*s mi ©MM 

* ft t: bwr-t z> ^fwm®.* * u m 2 zmm-r & * * u -t ;v m c 21m <om 2 ©«n t # 

/$ra*^UHz;i/MC lta ©|g2©Sffi3 3fcfc, in 1 ©wisi^ciit^^ 

M,*«lfiR-r*3KRffl h7>^^TR, h^ilT^So 
0 2© (A) M03 fcEIBSEIS^-r^fll^Btt^^UM,, M 2 t&V^Ts 
15 tS^^EUM,, M,S«^-r*«^fflh7>^^TRi, TR^HUC? — KJBWL 
fci^titlM)o^t^M^^ofe^ ; E'Jt;i/MC lM ,MC 8 ,(n=l 3 2 
N> m= 1 , 2 • • • , M) fcffiMtt&^-^tflBttSftao ^ 

^U-fe;i/MC lnm , MC 2nn (dCT-s m&l, 2, 3, 4©V>-TH**) fcfBtft^tLfc 

20 0j*tt(i/3) v M <DWE*mm\sittmi:> ri/-b»PL„. llll(1 siiit«. 

V cc (i s «®«JE-efe*o ctilcJ;oTs ffifcHSfc^-*^ ^ 

fcfil&^fctfy FflBL,, BL 2 {3«BE (t^F^lfi) kbTSftao ^bt, 
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MC !m §iibtWU *f£&-?fctfy hiBL,, BL 2 ©— ^t:#^«ffi^EP 

1-dii*T"^^o -®J:o^a^^mffl-rS«^cD|l]!i&ia^ 02© (B) 
m4%^m<DZto j^H MIRffl h^V^^^TRi, TR 2 ^|5]B$f3|Eaj-rtv^ la 
5 2 CD ( A)RUm 3 fc^bfcllli&^fffi^&^o ^ >J WMC,,,, 

MC 2Bm (n=l, 2TfetKm=l, 2, 3, 4) ©^tt^tilc: 1 U y h #:r-* 
bVXtm^ti (1212© (B) StF04#IX fe^U^s ttttz^f't^V* 
;i/MC lnn , MC IM MffiB^^— 1 try h ^bTlBit^n^. (EI 2 CD (A) 

Rirms^m) 0 m^^fw^'B^^v^^xi^s z<di b$>%^±8¥ 

««t <U ^IMftMCDfiihbTx 0!l*.fcfx 2©^i& (2,4,8, 16-- •) 
£W5-£* s -e£*° £fcx N©ffi{±, 2*»Jgt-ntfJ: <. ilTO&N 
CDffihLTs 09;tfcJU 2©^£« (2, 4, 8 • • •) &#fcf* 

#>j c * w- § ^ » ^ tyfe t irooxg iz x mm. ? % z. t z „ 

[xs- 1 0 0] 

Six *?#*«*fck hU>^fl*3t£*JbTVvr*>«fc^U LOCOSfghh 

K-trv^^tife^UVUnv^^CVD^tcT^BtB^bfe^s^U^Un 
25 >Ji$^*-.= >^U ^-htil3^Mt5o CCD^- h*@l 3{±-7- 



WO 03/041172 PCT/JP02/11259 

21 

1 3©{i®jc:y-h-y--f Yt?*-* m^-t) *j&m?%o ^rnfaM 

[Xg-110] 

s i o 2 ^e>j^§TJS»ii^cvD^ici:ffMb^s — #©y— * 

/ h'W 4 A©±^©TJi»Jf£lfSnS&£R I Eattf^tS. ■€ 

3>I^CVDSCTMt§o 3ti(3j;^Ts h*-;H 5tfM^f 

*l&o TJSif&^S±©#V^Urj>Jf =>mcl:fc<t^ 

hi»BL l &BJ&-r5o ^©^. BPSGi»&J&a±Jg«68B*£CVDii5fcT 
^Bl«5, ft> BPS Gfr&^5±««8«©M^ ^**X#HM+ 
15 T*^J^«9 0 0° CX2 0M ±mmmm& U 7 d— ;ziiybWi;L^o 
ltd jJUfcjBDts «*«fc^a&^»ffi*i& (CMPS) CTJJII6*Ji 

©xsiB&to^fl&ftimwttfcflF&u jJM^*¥fifcr*ifc#s*u^o 
I Jim- 120] 

20 iJjtCs flfe^CDV— VKW 4B(D±ft(Dffi i mm i 6 t:iangp*R I 

25 >s Ti> Pt, PcU Cu. TiW, T i NW N WSi 2 , M o S i a ^©iSHu& 
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m 1 6<D±tzBm-tz>ztmi%L^o cctn t imwt iNm%ftmir& 
mi 

T ijf UP£ : 2 0 nm) (DX^v&gkft 
7°u-teX.JfX : A r = 3 5 seem 
JBE±J : 0. 5 2 P a 

RF^7 — : 2kW 

TiNI (JP£ : 1 0 0 nm) y 
7°D-fe^5!jX : N/Ar= 1 0 0/3 5 seem 
EE* : 1. OP a 

RF;iy- : 6 kW 
: ^ U 

^ > ^ ^ >(D C VDM^ft 

: WF S /H,/Ar = 4 0/4 0 0/2 2 5 Osccm 
mts : 10. 7 k P a 

nmum : 4 5 o° c 

^>^^>H^t>*T iNE T iJgCD^y^V^sfe^ 
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' mmtf* : SF e /Ar/He= 1 1 0 : 9 0 : 5 seem 
m± : 4 6 P a 

RF;^- : 2 7 5W 
%2m$%(D^y?->'? : T iNJi/T im<D^y^>^ 
5 &m#X : Ar/C 1,= 7 5/5sccm 

: 6 . 5 P a 
RF/W- : 2 5 OW 



[IS- 13 0] 

io wmmi 6±iz, ma^^y (tin) fr^mzmmm ug^f) & 

s) 2 l&ttjft-rs&iomttttJi&N m^;if^sttMu nu© 

•^^/^-^V^tS^fcfciot, X TVtCDm 1 ©S@2 
15 #-e#5 0 -^©^ <£tSfcs CVDitt S i 0 2 i^§lM±S i O/T i OJI 
(El^-f) ^fifct, CMP^tTCCDfll^^S-fbLTs ^ l©tft2 1 ©O 

20 tgB#© S i NM£«WcBfc£ Lfzfes S i NJKStWimbfclftlMi 1 6 ±lz 
&Mm, IlOit^l^MU *©&s CMP&iZTS iNJJg±CDfgl© 

[IS-14 0] 

25 ^©^ p z Tfrbf&z&mmimm*±mtzi&i&^ %mn<smm 
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[18-15 0] 

5 So ^y^^JcfcoT^ ^it#:I2 2t^-^tfjDfc5i^l:fts ;$0< — 

IX.M- 1 6 0] 
^©^ 

io • mmmmm 2 6 (Dr^m^^-mmm 
• p z t ^ 3 2 mm 

•i2©ti3 3(DBffi 
15 -M3 6AOM 

PZ T*»P)«^n&3ig|*#:jB2 2, 3 2§, t^Fdv^^M 



«2 

25 [Y^bn^y^] 

^_/f^ h : pzT (SEflSBu 0. 6<Y/(X + Y) ^0. 9 5f^ti>) 
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: Ar/0 2 =9 0Vm%/l Oi&m% 
EE*) : 0. 3 5 Pa 

^V- : 2 kW 



H3 

Z—fv h : PZT (mmit, 0. 6<Y/(X + Y)^0. 9 

ffiMl/— if : K r F^^^> ?V- if (MS 2 4 8 nm s nn/*(B2 5n*k 3 

z) 

ffi^M-; 4 0 0mJ (1. U/cm 2 ) 

mmmm :4o-i2op a 



*4 

Vn<-y)vmWl : Pb (OAc) 2N Ti (O-i-Pr) 4 M 
Z r (O-n-Bu) 4 

0. 6<Y/(X+Y) ^0. 9*«IS-rS) 
: Hl^m3 0 0 0 r p m 
4K£&* : 4 5 0° Cx30^ 

MTUlUifc : 4 El 

t&m>4bM& : 6 5 0° C 
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[MOCVDffi] 
Mm : Pb (DPM) 2 /THF, 

Ti (i-OC 3 H 7 ) 2 (DPM) /THF, 

Zr (DIBM) ,/THF 
^DHz^^^ : Ar/0,= 7 0/3 0 
ffi^J : 2. 7 x 1 O'Pa 

7fc/»Jg : 5 5 0 ° C 



3l4fc^Lfc^tCTx (X, Y) = (5 2, 4 8), (X, Y) = (4 0 , 6 0), 
(X, Y) = (3 0, 7 0), (X, Y) = (2 0, 8 0), (X, Y) = (10, 
9 0) ©P z T^*|ft«»ail«{MiS«Afc 3 Fll«tt^ i E 
bfeo ##©&#>, ^l/-^Mi:tSBT (SrBi 2 Ta 2 0 9 ) 

^6 5 0° ChU SBT0mgg$7 5O° CJ:bfe 0 

^<Dmm^ 0 5t^t. » s E|5t:*jVNT^ (l)tt(X, Y) = (5 2, 4 8) 
fcfctf-*^-*"?*^ (2) fcfc (X, Y) = (4 0, 6 0) fc*5«-S5F™*-Cfc 

(3) fcfc (X, Y) = (3 0, 7 0) fcfcfcJ-S^-^-e&tK (4) fcfc (X, 
Y) = (2 0, 8 0) fcfcW-S^-^-CfctK (5) (X, Y) = (1 0, 9 0) 
fc*W*^-^T?»e) N (6) iiSBT (SrBiJaA) »e>/**8fit*ttj| 

WffliifcJu v cc = 3^;b h h UTx ^ y-fe;wv© 1 0©^"— ^#§a»*ffv\ 

&V>T', (1/3) V cc =l^h©7-V^^-^i;i/^ (^(S100^«>) 
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SMfrfhbfcfiiU HPt^ V,/V 0 ©{jl (SMfrfbify h«Mg-«) £^Tc 
5 ^©^«^^^E';iCi?V^TfflV^^tlTV^^PZ TII^T-fe^. (1) [ (X 3 

Y) = (5 2, 4 8)1 feS^fck (6) [g§^«#Jf tfSBTfrfeffca] ©«-£\ 

1 OUtfgK©^ ^SSltacii:t«toTs V,/V 0 ©ffiy:*iPi«'i>-r§° 
HJTO&M©^^ 8^ 1 6gJErc&3#iSt^ ^-f 0«fci\ 

7 0ft«^ttl 5HJ7?ig>3o ^oTs (2) [ (X, Y) = (4 0, 6 0)] ©Sllr 
10 <fe N :^4£WbTi>S£&S^ii^o cftfcfcrbTs 0. 

6<y / /(x+y) ^o. 9*«fs-ra®^ isv^-f^-r/wttsff-rsc. 

«*se©tefc*ffiV^2&^ S/NJ:b©ft±hl^;fciSjMa>£>2?£bV>o ^ffi£Y/ 

i5 (x+y) ©<iis wtm^itmmmetvrzt^cD, y/ (x+y) ©{g^itstm 

*e©H«*«J3ebfc*SJR*ia6fc^-ro MfcfciU ««I§Y/ (X + Y) ©ffi, 
l^fft^U-^m^Jg (-fib, r^^^-^5 0iSltfc»©fi) hbfct^ 

© s y/ (x+y) <offii:y— ^««E?BjecDS«*«i^bfe*S5i*Ei7fc^-ro 

®6fr^ Y/ (X + Y) ©fltfiJO. 5^±©t^ Y/ (X + Y) ©fi£#itia 
20 i£Mm^£©fii# s M*J>bT^< dii^So 07*6 % Y/ 

(x+y) ©flt#o. 9^^^ y-^m^wga^ifctwrs^wj 

So Jei±©<S*<P6*N 0. 6<Y/(X+Y) ^0. 9§l^t?,M^^ 
(§*ffiftl2) 

25 H» 2 {±s *^W©» 1 (OWKBiXm 3 ©fflM3Uc« S ^nm&* =E U tit 
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i%%^m&&*^v<Dmi&wtj:\£\ffim*m9cD (a) &t>* (b) t^u E9© 
(a) ©«t^w^iattia©*Dji#fl?i3&iHiBSia*iai ot^u 09© <b) © 
m^^iamEi©* *>m<£&)te\B\mm*m i 1 ic^-To m i osi>*ei nn. 

O o 

H5i§$] 2 ©^#fg44p< U M t fciu 
(A) try h^BL, i;> 
10 (B) NflS (fibs N^2T*&tK mMM2lz&^Tte. N=2) ©SltRffi h 

(C) ^ti^tiifiMm (-fib. M^2-CfeD. H«2{3*5V^T{^ M=4) 

(D) M*©ri/-h^PL Ms 
15 -fcbffi&o 

^bT. Nf@©^^ 'Ja-y hMU 1N {i. mmmmM2 6 ^UT^JS^nx V^ 

m®2 1 ^5i^m#«2 2 tm2(DmM2 3tfi>t>ffit), m2MB(D^^:V^-=- 
20 y hMU 12 ^^-r^ : &^ ; eU-fe;VMC 12H (±,mi©«ffi3 1 h3£S§«f*:JS3 2 
m2(DWM3 3 tfr£>J&3o =g-p<^U^-^ hMU ln id43V>T. * =£ >J -fe 

;VMC lM ©il©il2 1, 3 lliftlt'^^o ^ljpgC^^U 
ZL=.y hMU„fc:feV^ ^ : E l Jtjl/MC 11H ©|l0ti2 l(i±tMtr$>^o £© 
^31©^l©mffi2 l^l©My-HCN„ hu?«^A s fe^o H2J1 
25 I^^^'Ji-^ hMU 12 £:fe^Ts^U*;i/MC 12 „©iil©®®3 Ki^MT- 
i©«jl©^l©ll@3 1 ^2©W- KCN 12 ^D?^®^^§ 0 - 
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mzit, fnil (4IU n=l, 2 • • • , N) U^-y bMU ln fc:fe^ 

T^ imS@ ({BU m= 1, 2 • ■ • , M) (D* U -k)]/(DM 2 2 3, 

3 3«s /^'J^-y hMU lB F^T"^jl^^tife^m#g©7°b-h^PL m fc^ 

5 1S2 3, 3 3fr£E£LT:fct>s 13^ U^^«I^^titl^ 0 
^bT. Ut;i/MC lt , ^«^-rS?iSI«#:Ji2 2, 3 2{±s 

;i/n>g$&[Pb (Z r x , T if) O a ] yb^figDs >^;i/=i >@tiS©ia^{^ 
0. 6<Y/(X + Y) ^0. 9£#!J£-r&o 
IgnJIg (fibs n= 1 , 2 • • • , N) (D*^ U^-y h MU ln t^tt^ftl 
10 ^n#S(?)M^ffl hv>^^^TR ln «^bTtf^ h^BLt t 

J*/K W >$I^1 4 A ft* try h^BL^Cjg^^^ fg l#S©?liRffl h7>^ 
X^TR„ V— X/ K V -f 14Bil »J1 1 6 5, ttfcH 1 

mm<Dmmii 7^bT>mus@©p<^u^--^ MviUnt^^^^M^iii 

15 (DM2 1 (il©My-KCN„) £^£*lTO£o ££x $H2#gcD?iiR 

e>^fe^lji@©^?Ll 7, KfflS2 5 N JSF^ajf 2 6 fcaSfr ti 

fc^2JggCD^?L2 7^LT^i2ii©^ ; E'j3.-y h MU 12 lz&tt&#m 

„ WL 2 (fcSV^tty— KIBWLn, WL 1!5 WL,,, WL„) fcfc> ^-F^n- 
|qJtCS£irr^£o ^ 'J M, § ^ € 'J t JVM Cu,©^ 2 © 
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^ y M t ^au**- a * ^ u -k;i/Mc 12 „©i 2 ©«n 3311 m s <omm 
mwjj n fci*8rr s ^»zm* * u m 2 &*toar * ^ u -t c 22n ©ii 2 ® 

FiWL,tt, ^^t'JM^i^tSi^ffl F7>^^TR 12 t 1218© 

10 El 9© (A) OfclUBHa^^-r^^^^UMi, M 2 l3^VNTs w 

WL t H«ntU§o ^bts ttfcfcofcjrf^U-fe^MCui, MC !M (n= 1 , 
2 N m=l, 2 • • M) fcffiMftfc^— *#lBflt<**L£o 0d*.fc& t< 

^EU-fe;i/MC llmJ MC 211 (oIT\ mttl, 2, 3, 4 CWTftaO tlBtt^nfc 
15 ^-^ %«g^m-r»^ ^-K^WL^MiRU T-l^— h^PLjCm^ j ) fcfck 
(1/3) V ec <D«E*HJJnbfc«HST?x TV— hSSPL.&ffiKrr*,, £ 

fflh7>WTR U) TRa^UWfcftofcKy hMBL l3 BL,fc«JE (tT 

M 2 ^«)^-r§^tRffl h7>^^TR U) TRn, TR n , TR I2 -^tl^tu 
^^7-»L u , WL 12 , WL 21 , WL !2 tIiU ;* ^ U -fe;VM C lnB , MC 
^^iLtaiU fcffcfc^fctT* hUB Li, BL 2 ©-^l3#Mmj±^EPJp-T 

25 ht-et^o c<oj:5a**ft%»fflra»&©iaKBittx (b).mhi 
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h^>^**TR 12 , TR^^mm^mmmu, m9© (a) j&wm loti^t 

tcMffitmmtte&o £©£?£. ^^U-fe^Md™, MC 2l ,(n=l, 2T*fe 
tK m=l, 2, 3, 4) ©^n^tlt 1 h ft s :r — * iibTfBlt^ti (13 9 

© (b) aviai i#^)n skftofc^ty^Mc,,,, Mc 2nra k: 

5 iiftftr-^tfl tfy h£:bTiB<t;**li> (EI 9© (A) &£>*l2i 1 0#M)o ^ 

BSo^ffiBtt^^utijvA-ctts c<oi 6 try hfc&w±8 try h£iaif-f 

M©{fii;bTs M;Lfc£, 2©^ti& (2,4,8, 16 - ••) 

£fc£s 2©^#£fc (2, 4, 8 • • •) SW^k^^So 
(HWJ3) 

mmm 3 *ibmo» 1 ©tttaaw* 4 ©as**^* ws6t*-* ^'Jtit 

15 $Tbfc^#©#ij£ffJ&— aMJTiBEI&Ell 2(3^Tc Hi^te:, #$&ga©fg 4 ©fl&f* 

tifiis^fffgtt^^uoafc^w^iiiii&Eisiai 3© (a) (b) t^u m 
fcmte®&m&mi 4^-To j*u ni3© (a) &t>* (b) 2o©w 

20 H»J 3 © W3§ffip< ^ U M, (is 

(A) N:£ (<au N^2-e^.Ds fi»J3 £:fc^T&> N=2) ©tf y 
B L in \ 

(B) N<B©Sftffl h^>^X^TR 1R ts 

(O ^n^etL^Mf® (lau m^2t?*>!k gondii 3 fcfcivtB\ m=4) 

(D) M*©7°V- b*£P W 
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iligC^^E'M-^ hMUn^WS^^'J-b^MCnH^ % 1 CD 
«&2 1 £:5£ii«;ft:Jf 2 2 i:fB2CD*ffi2 3 fcfr&fifctK fg2JSS©^U^- 
10 y h MU 1S S«riit ^ 'J •b^MCjattx tl 1 3 1 «M«f*Jl 3 2 

|§2cDmffi3 3 tfrbf&Zo Kfcfck ^f'J^f hMU ln (C*5l>Tx ^U-fe 
MC lB ffli 1CDS®2 1, 3 ltt^Mtrfe^o ^ffcftjfcfck jg 1 Jl 1 ^ U 
jl- ^ hMU n ^j3VM:> pt ; eU-b;i/MC UM CD^l©«^2 I 2> 0 Z-<D 

15 gCD^^EU^.— y hMU l2 £:fe^Ts^V^;i/MC l2M CDtlglCDll1S3 ltt^MT? 

£CDttMcDSglcDttS3 l£fg2©:£M^-h*CN 12 fcnp^s»^iis»*o - 
jRfctts inl@ (fSU n=l, 2 • • ■ , N) CD^^E U JL-^ hMU ln tC^3^ 
fgm#g (fiU m= 1, 2 • • • , M) 0^t'JtJ«2©ii2 3, 
3 3 {is ^t'Ji-y hMU^^trftMh^tLfe^mSgCD^U-b^PL,^ 
20 i^ntl^o H»J3t3*5V^T«> J;Dl^Jt^ #7°l^-h^(is Hi 2 CD 
«S2 3, 3 3fr5>M£LT:fc!K K^Ufcl^^g^ftTl^So 

LT\ #^ ; EU-fe;i/MC l „ m %^1-^5iliimji2 2 , 3 2I1 
;vn>^§6CPb ( Z r x , T i y ) 0 3 ] fr£>Efc*K >$^;i/3 >^£&CD*EJ$&> 
0. 6<Y/ (X + Y) ^0. 9^MS-rSo 
25 inll (fiU n=l, 2 ■ • • , N) cd*^ 'J o.^ «y hMU ln Iz&lfZ&M 
CD^lCD«@(is^n#gCD»ffl h7>^^TR ln £^LTfgn#l©lf y h 
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-7a©V-*/F W >mmi 4AttflSl#B©tfs> h»B L n fc«16&*U IIS 1 
#S©MRJ3 ^>^*#TR u ©##©V-;*/K W 4Bii N «jf 
1.6fciS!tt&*xfeSBlJBBOg?«l?Ll 7^tt s illio^fija-.j/ hM 
5 U u fc:|3tt£iHrtfi©!gl©*8g2 1 (fg lCD^iiy- KCN u )J3^£*iT^.g>o 

tts mmmi Q^mn intern imm<Dmmi\ 7. /-w t*a$2 5 n sv, sp^ 

8fe«tJB2 6fc&tt6;h,;fc8 2«B©g&&?L2 7^bts i2Ig0^t'Ja.- 
y hMU„fc:43»S^3ffi©»l©ftffi3 1 (m2(D&m.S— KCN U ) fcggRSft 
10 Tl^o 

WL 2 (&&V>i±«7 — h'WLn, WL„, WL„, WL 22 ) fcj\ y-F^n- 
y/PJ'f /WD\z&ffiHtiX^&o «7— HJIiWL!, WLjHts Ell 2 ©iMM 
15 #|«jfc:j£tfTl^3o Sfes W^^ ; e'JM 1 ^#ejc-rs^^U-b;VMC 11I „CD||2 
©m@2 3(i, 0 1 2 CDlIii^^ItiltS^M^^ 'J M, ^Mt^^ 

fciu W^^ ; E';M l ^^1-?,^^U-fe^MC l2m ©^2©«S3 3ii, HI 2 

20 ©«ffi£:&jItfc!K ^iz-MPL^ifett^o d*L£>©ru- hip L„ 

^tUM, SflU^faaURffl h7>^^TR„ £u El l 2©liiiIiJ^i:i| 
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Ell 3© (A) RXimi 4l l Z\B\mm*mT?fWmVk* : £VM i , M 2 t£^T«s 
WIRtt^^UM,, M 2 Zmi&TZmtRmh^^iSXtTRu, TR 21 &m 1:7- 
FWL.Cii^k MiRM h^>^X#TR 12J TR 22 (±IUCy-h^WL 2 C 
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